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1 . A radar system for detection of one or more objects, said system comprising: 

a radar wave transmitter for simultaneously transmitting a CW radar signal and a 
FM-CW radar signal, 

first, second and third radar wave receivers for receiving CW and FM-CW radar sig- 
nals reflected from one or more objects present in a detection range of the radar 
system, 



first, second and third CW mixers for mixing CW transmission signals and reflected 
CW signals received by the first, second and third receiver, respectively, to produce 
one or more corresponding first, second and third CW beat signals, each first, sec- 
ond and third CW beat signal relating to the velocity of an object, and 

first, second and third FM-CW mixers for mixing FM-CW transmission signals and 
reflected FM-CW signals received by the first, second and third receivers, respec- 
tively, to produce one or more corresponding first, second and third FM-CW beat 
signals, each first FM-CW beat signal relating to the distance to and the velocity of 
an object, wherein 



at least two receivers are arranged along a first receiver direction and at least two 
receivers are arranged along a second receiver direction, said first receiver direction 
being different to the second receiver direction. 

2. A radar system according to 1 , further comprising means for detecting phase dif- 
ferences between corresponding reflected CW or FM-CW radar signals received by 
at least two different radar wave receivers. 

3. A radar system according to claim 2, wherein the phase detecting means are 
adapted to determine a first phase difference between corresponding reflected CW 
or FM-CW radar signals received by said at least two radar wave receivers arranged 
along the first receiver direction, and to determine a second phase difference be- 
tween corresponding reflected CW or FM-CW radar signals received by said at least 
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two radar wave receivers arranged along the second receiver direction, said first 
phase difference relating to a first object angular direction, and said second phase 
difference relating to a second object angular direction. 

4. A radar system according to claim 3, wherein the phase detecting means are 
adapted to determine the first phase difference from at least two Fourier transformed 
outputs representing CW or FM-CW signals corresponding to the at least two re- 
ceivers arranged along the first receiver direction, and to determine the second 
phase difference from at least two Fourier transformed outputs representing CW or 
FM-CW signals corresponding to the at least two receivers arranged along the sec- 
ond receiver direction. 

5. A radar system according to any one of the claims 1-4, wherein for each CW 
mixer there is corresponding transforming means for taking the Fourier transform of 
the beat signal(s) from said CW mixer. 

6. A radar system according to claim 5, further comprising means for summing the 
Fourier transformed outputs corresponding to each of said CW mixer and for deter- 
mining a number of CW peak frequencies from the summed Fourier transformed 
CW signals. 

7. A radar system according to any one of the claims 1-5, wherein for each FM-CW 
mixer there is corresponding transforming means for taking the Fourier transform of 
the beat signai(s) from said FM-CW mixer. 

8. A system according to claim 7, further comprising means for summing the Fourier 
transformed outputs corresponding to each of said FM-CW mixer and for determin- 
ing a number of FM-CW peak frequencies from the summed Fourier transformed 
FM-CW signals. 

9. A radar system for detection of one or more objects, said system comprising: 

a radar wave transmitter for simultaneously transmitting a CW radar signal and a 
FM-CW radar signal, 



first, second and third radar wave receivers for receiving CW and FM-CW radar sig- 
nals reflected from one or more objects present in a detection range of the radar 
system, 

first, second and third CW mixers for mixing CW transmission signals and reflected 
CW signals received by the first, second and third receiver, respectively, to produce 
one or more corresponding first, second and third CW beat signals, each first, sec- 
ond and third CW beat signal relating to the velocity of an object, and 

first, second and third FM-CW mixers for mixing FM-CW transmission signals and 
reflected FM-CW signals received by the first, second and third receivers, respec- 
tively, to produce one or more corresponding first, second and third FM-CW beat 
signals, each first FM-CW beat signal relating to the distance to and the velocity of 
an object, wherein 

for each CW mixer there is corresponding transforming means for taking the Fourier 
transform of the beat signal(s) from said CW mixer, and the radar system further 
comprises means for summing the Fourier transformed outputs corresponding to 
each of said CW mixer and for determining a number of CW peak frequencies from 
the summed Fourier transformed CW signals, and/or wherein 

for each FM-CW mixer there is corresponding transforming means for taking the 
Fourier transform of the beat signal(s) from said FM-CW mixer, and the radar sys- 
tem further comprises means for summing the Fourier transformed outputs corre- 
sponding to each of said FM-CW mixer and for determining a number of FM-CW 
peak frequencies from the summed Fourier transformed FM-CW signals. 

10. A radar system according to any one of the claims 1-9, further comprising: 

a fourth radar wave receiver for receiving reflected CW and FM-CW or MF 
radar signals, 

a fourth CW mixer for mixing CW transmission signals and reflected CW sig- 
nals received by the fourth receiver to produce one or more fourth CW beat signals, 
each fourth CW beat signal relating to the velocity of an object, and 

a fourth FM-CW mixer for mixing FM-CW transmission signals and reflected 
FM-CW signals received by the fourth receiver to produce one or more fourth FM- 



CW beat signals, each fourth FM-CW beat signal relating to the distance to and the 
velocity of an object, wherein 

for the fourth CW mixer there is corresponding transforming means for taking 
the Fourier transform of the beat signal(s) from said fourth CW mixer, and for the 
fourth FM-CW mixer there is corresponding transforming means for taking the Fou- 
rier transform of the beat signal(s) from said fourth FM-CW mixer, 

said radar system further comprising means for summing the Fourier trans- 
formed outputs corresponding to the fourth CW mixer and for determining a number 
of CW peak frequencies from these summed Fourier transformed CW signals, and 
means for summing the Fourier transformed outputs corresponding to the fourth FM- 
CW mixer and for determining a number of FM-CW peak frequencies from these 
summed Fourier transformed FM-CW signals. 

1 1. A radar system according to any one of the claims 1-10, wherein at least two 
receivers are arranged along a first receiver direction and at least two receivers are 
arranged along a second receiver direction, said first receiver direction being differ- 
ent to the second receiver direction. 

12. A radar system according to claim 1 or 1 1, wherein the first and second receiver 
directions are substantially perpendicular to each other. 

13. A radar system for detection of one or more objects, said system comprising: 

a radar wave transmitter for simultaneously transmitting a CW radar signal 
and a FM-CW radar signal, 

first, second and third radar wave receivers for receiving CW and FM-CW 
radar signals reflected from one or more objects present in a detection range of the 
radar system, 

first, second and third CW mixers for mixing CW transmission signals and re- 
flected CW signals received by the first, second and third receiver, respectively, to 
produce one or more corresponding first, second and third CW beat signals, each 
first, second and third CW beat signal relating to the velocity of an object, and 

first, second and third FM-CW mixers for mixing FM-CW transmission sig- 
nals and reflected FM-CW signals received by the first, second and third receivers, 
respectively, to produce one or more corresponding first, second and third FM-CW 



beat signals, each first FM-CW beat signal relating to the distance to and the veloc- 
ity of an object, wherein 

for each CW mixer there is corresponding transforming means for taking the 
Fourier transform of the beat signal(s) from said CW mixer, and for each FM-CW 
mixer there is corresponding transforming means for taking the Fourier transform of 
the beat signal(s) from said FM-CW mixer, and 

wherein at least two receivers are arranged along a first receiver direction 
and at least two receivers are arranged along a second receiver direction, said first 
receiver direction being different to the second receiver direction, 

said radar system further comprising phase detecting means for detecting 
phase differences between corresponding reflected CW or FM-CW radar signals, 
wherein 

the phase detecting means are adapted to determine a first phase difference 
between corresponding reflected CW or FM-CW radar signals received by said at 
least two radar wave receivers arranged along the first receiver direction, said first 
phase difference relating to a first object angular direction, and 

the phase detecting means are adapted to determine a second phase differ- 
ence between corresponding reflected CW or FM-CW radar signals received by said 
at least two radar wave receivers arranged along the second receiver direction, said 
second phase difference relating to a second object angular direction, 

said radar system further comprising means for establishing and main- 
taining one or more CW track records corresponding to one or more objects, each 
track record comprising a number of detected CW peak frequencies as a function of 
time and further holding information of first and second angular directions as a func- 
tion of time determined from measurements of corresponding first and second 
phase differences, and/or 

said radar system further comprising means for establishing and maintaining 
one or more FM-CW track records corresponding to one or more objects, each track 
record comprising a number of detected FM-CW peak frequencies as a function of 
time and further holding, information of first and second angular directions as a func- 
tion of time determined from measurements of corresponding first and second 
phase differences. 



14. A radar system according to claim 13, further comprising: 



a fourth radar wave receiver for receiving reflected CW and FM-CW or MF 
radar signals, 

a fourth CW mixer for mixing CW transmission signals and reflected CW sig- 
nals received by the fourth receiver to produce one or more fourth CW beat signals, 
each fourth CW beat signal relating to the velocity of an object, and 

a fourth FM-CW mixer for mixing FM-CW transmission signals and reflected 
FM-CW signals received by the fourth receiver to produce one or more fourth FM- 
CW beat signals, each fourth FM-CW beat signal relating to the distance to and the 
velocity of an object, wherein 

for the fourth CW mixer there is corresponding transforming means for taking 
the Fourier transform of the beat signal(s) from said fourth CW mixer, and for the 
fourth FM-CW mixer there is corresponding transforming means for taking the Fou- 
rier transform of the beat signal(s) from said fourth FM-CW mixer. 

15. A radar system according to claim 13 or 14, further comprising means for sum- 
ming the Fourier transformed outputs corresponding to each of said CW mixer and 
for determining a number of CW peak frequencies from the summed Fourier trans- 
formed CW signals. 

16. A radar system according to any one of the claims 13-15, further comprising 
means for summing the Fourier transformed outputs corresponding to each of said 
FM-CW mixer and for determining a number of FM-CW peak frequencies from the 
summed Fourier transformed FM-CW signals. 

1 7. A radar system according to any one of the claims 13-16, wherein the phase 
detecting means are adapted to determine the first phase difference from at least 
two Fourier transformed outputs representing CW or FM-CW signals corresponding 
to the at least two receivers arranged along the first receiver direction, and wherein 
the phase detecting means are adapted to determine the second phase difference 
from at least two Fourier transformed outputs representing CW or FM-CW signals 
corresponding to the at least two receivers arranged along the second receiver di- 
rection. 

18. A radar system according to any one of the claims 13-17, wherein the first and 
second receiver directions are substantially perpendicular to each other. 
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19. A radar system according to any one of the claims 13-18, wherein at least two 
receivers are arranged horizontally besides each other, whereby a detected time or 
phase difference between corresponding radar signals received by the two horizon- 
tally arranged receivers relates to an azimuth phase difference. 

20. A radar system according to any one of the claims 13-19, wherein at least two 
receivers are arranged vertically above each other, whereby a detected time or 
phase difference between corresponding radar signals received by the two vertically 
arranged receivers relates to an elevation phase difference. 

21. A radar system according to any one of the claims 13-20, wherein the phase 
detecting means are adapted to determine first and second phase differences for 
Fourier transformed outputs corresponding to a selected CW peak frequency, and 
for Fourier transformed outputs corresponding to a selected FM-CW peak fre- 
quency. 



22. A radar system for detection of one or more objects, said system comprising: 
a radar wave transmitter for simultaneously transmitting a CW radar signal 
and a FM-CW radar signal, 

first, second, third and fourth radar wave receivers for receiving CW and FM- 
CW radar signals reflected from one or more objects present in a detection range of 
the radar system, 

first, second, third and fourth CW mixers for mixing CW transmission signals 
and reflected CW signals received by the first, second, third and fourth receivers, 
respectively, to produce one or more corresponding first, second, third and fourth 
CW beat signals, each first, second, third and fourth CW beat signal relating to the 
velocity of an object, and 

first, second, third and fourth FM-CW mixers for mixing FM-CW transmission 
signals and reflected FM-CW signals received by the first, second, third and fourth 
receivers, respectively, to produce one or more corresponding first, second, third 
and fourth FM-CW beat signals, each first FM-CW beat signal relating to the dis- 
tance to and the velocity of an object, wherein 

the first and second receivers are arranged horizontally besides each other, 
the third and fourth receivers are arranged horizontally besides each other, with the 



third and fourth receivers being arranged vertically below the first and second re- 
ceivers, respectively, and wherein 

for each CW mixer there is corresponding transforming means for taking the 
Fourier transform of the beat signal(s) from said CW mixer, and 

for each FM-CW mixer there is corresponding transforming means for taking 
the Fourier transform of the beat signal(s) from said FM-CW mixer, 

said radar system further comprising phase detecting means for detecting 
phase differences between corresponding reflected CW or FM-CW radar signals, 

wherein the phase detecting means are adapted to determine an azimuth 
phase difference between the sum of the two Fourier transformed outputs corre- 
sponding to the first and third receivers and the sum of the two Fourier transformed 
outputs corresponding to the second and fourth receivers, and/or 

wherein the phase detecting means are adapted to determine an elevation 
phase difference between the sum of the two Fourier transformed outputs corre- 
sponding to the first and second receivers and the sum of the two Fourier trans- 
formed outputs corresponding to the third and fourth receivers. 

23. A radar system according to claim 22, further comprising means for summing 
the Fourier transformed outputs corresponding to each of said CW mixer and for 
determining a number of CW peak frequencies from the summed Fourier trans- 
formed CW signals, and further comprising means for summing the Fourier trans- 
formed outputs corresponding to each of said FM-CW mixer and for determining a 
number of FM-CW peak frequencies from the summed Fourier transformed FM-CW 
signals. 

24. A radar system according to any one of the claims 1-23, wherein 

the radar wave transmitter is adapted for simultaneously transmitting a CW radar 
signal and a FM-CW radar signal, wherein the FM-CW radar signal is a ramp modu- 
lated signal. 

25. A radar system according to claim 24, wherein the ramp modulated signal has 
an up-ramp waveform with an increase in frequency during the up-ramp period or a 
down-ramp waveform with a decrease in frequency during the down ramp period. 



26. A radar system according to any one of the claims 1-23, wherein 



the radar wave transmitter is adapted for simultaneously transmitting a CW radar 
signal and a FM-CW radar signal, wherein the FM-CW radar signal has a triangular 
shaped waveform with up-ramp periods having an increase in frequency and down- 
ramp periods having a decrease in frequency. 

27. A radar system according to any one of the claims 1-26, further comprising 
means for determining an object velocity or an relative object velocity of one or more 
objects based on at least part of the produced CW beat signals. 

28. A radar system according to any one of the claims 6-27, further comprising 
means for determining a CW object velocity based on a selected CW peak fre- 
quency, said CW object velocity corresponding to the velocity or the relative velocity 
of an object providing a Doppler frequency corresponding to the selected CW peak 
frequency. 

29. A radar system according to any one of the claims 8-28, wherein the radar wave 
transmitter is adapted for transmitting a FM-CW radar signal having a triangular 
waveform with the frequency being increased at a given first rate and decreased at 
said first rate, and wherein the radar system comprises: 

means for selecting from the determined FM-CW peak frequencies a pair of 
FM-CW peak frequencies corresponding to consecutive up- and down ramps of the 
transmitted FM-CW signal, 

means for determining a FM-CW object velocity based on the selected pair 
of FM-CW peak frequencies, 

means for comparing the determined FM-CW object velocity with one or 
more determined CW object velocities to thereby obtain a CW peak frequency cor- 
responding to the selected pair of FM-CW peak frequencies, and 

means for determining an object distance from the selected pair of FM-CW 
peak frequencies or from the corresponding CW peak frequency and at least one of 
the selected pair of FM-CW peak frequencies. 

30. A radar system according to any one of the claims 1 3-21, further comprising 
means for, based on a selected track record holding CW peak frequency information 
and information of first and second angular directions as a function of time, predict- 
ing for an object corresponding to said selected track record expected CW peak 
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frequencies and first and second angular information at a required time posterior to 
the time of the last stored peak frequency information of said selected track record. 

31. A radar system according to any one of the claims 13-21 , further comprising 
means for, based on a selected track record holding FM-CW peak frequency infor- 
mation and information of first and second angular directions as a function of time, 
predicting for an object corresponding to said selected track record expected FM- 
CW peak frequencies and first and second angular information at a required time 
posterior to the time of the last stored peak frequency information of said selected 
track record. 

32. A radar system according to any one of the claims 13-21, further comprising 
means for selecting from the CW track records and the FM-CW track records one or 
more pairs of CW and FM-CW peak frequencies having corresponding first and 
second angular directions or corresponding azimuth and elevation angles, and for 
determining from an obtained pair of CW and FM-CW peak frequencies an object 
velocity and a corresponding object distance. 

33. A radar system according to claim 29 or 32, further comprising means for estab- 
lishing and maintaining one or more track records holding combined CW and FM- 
CW peak frequency information as a function of time for one or more objects having 
a velocity and distance determined from a pair of previously measured CW and/or 
FM-CW peak frequencies having corresponding velocities. 

34. A radar system according to claim 33, further comprising means for, based on a 
selected track record holding combined CW and FM-CW peak frequency information 
as a function of time, predicting for an object corresponding to said selected track 
record expected CW and FM-CW peak frequencies at a required time posterior to 
the time of the last stored peak frequency information of said selected track record. 

35. A radar system according to claim 32, further comprising means for establishing 
and maintaining one or more track records holding combined CW and FM-CW peak 
frequency information and information of first and second angular directions as a 
function of time for one or more objects having a velocity and distance determined 



from a pair of previously measured CW and FM-CW peak frequencies having corre- 
sponding first and second angular directions. 

36. A radar system according to claim 35, further comprising means for, based on a 
selected track record holding combined CW and FM-CW peak frequency information 
and information of first and second angular directions as a function of time, predict- 
ing for an object corresponding to said selected track record expected CW and FM- 
CW peak frequencies and information of first and second angular directions at a 
required time posterior to the time of the last stored peak frequency information of 
said selected track record. 



